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(57) The user observes a liquid crystal display 
panel screen (2) positioned within a lens barrel 
(1) through a lens (3). An infrared LED that emits 
pulses of light (7) and a phototransistor are 
positioned in an eyecup (4) against which the 
user's eye is pressed. An ambient light detect- 
ing circuit (6) provides a control signal (21) 
showing whether or not the user's eye is press- 
ed against the eyecup and a control signal (22) 
showing the amount of ambient light on the 
basis of the output signal of the phototransistor. 
A control circuit controls (10) the luminance of 
a backlight unit according to the control sig- 
nals. When the user's eye is not pressed against 
the eyecup, the display luminance is reduced to 
zero and the display is turned off. The display 
luminance is enhanced only when the amount 
of ambient light is large. Thus, needless power 
consumption can be avoided, and the screen 
can be satisfactorily observed even if a large 
quantity of light enters into the ocular part 
where the ambient light is bright 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an electronic 
viewf inder suitable for use on, for example, a camera 
video tape recorder (VTR) or the like, and to a camera 
VTR for recording an video image on video tape and 
for playback of the video tape. 

DESCRIPTION OF THE RELATED ART 

Referring to FIG. 1 0 showing a conventional elec- 
tronic viewf inder (EVF), a liquid crystal display panel 
2 and a lens 3 are arranged in a lens barrel 1, and an 
eyecup 4 is joined to the open end of the lens barrel 
1 on the lens side 3. The user presses his/her eye 5 
to the eyecup 4 to observe the display panel screen 
2. 

FIG. 16 and FIG. 17 illustrate the construction of 
a typical camera video tape recorder having an opti- 
cal viewf inder (OVF) and a LCD (liquid crystal dis- 
play) panel. The user switches a camera/video 
change-over switch 92 to the camera mode, pushes 
a recording button 98, and videotapes a subject while 
observing through the OVF 91 or the LCD panel 97. 
The video tape recorder with video camera 90 records 
the video image through a camera lens 99 onto video 
tape (not shown). During the videotaping, the record- 
ing LEDs 93a and 93b are lit 

During the videotaping, the LCD panel 97 dis- 
plays the image of the subject being recorded when 
a LCD panel switch 96 for turning on or off the power 
supply to the LCD panel is turned on. When the LCD 
panel switch 96 is turned off, the LCD panel 97 dis- 
plays nothing. 

When a user switches the camera/video change- 
over switch 92 to the video mode, pushes a playback 
button 95, and turns the LCD panel switch 96 on, the 
recorded image is played back and displayed on the 
LCD panel 97, during which time the user may enjoy 
watching the playback video image. The related art is 
disclosed in U.S.Pat. No. 5,093,716 and Japanese 
Patent Application No. H05-320040 filed on Decem- 
ber 12, 1993 by the present applicant. 

With this electronic viewf inder, any light entering 
the ocular unit and reaching the electronic viewf inder 
is reflected by the surface of the lens 3 back toward 
the user's eye 5, making it difficult for the user to fully 
observe the display panel screen 2. More light leaking 
into the ocular unit, particularly when the user wears 
eye-glasses, makes it even more difficult for the user 
to observe the display panel screen 2. 

It is possible to consider enhancing the lumi- 
nance of the display panel screen 2, thus allowing sat- 
isfactory viewing even with light entering the ocular 
unit This, however, would be a waste of power in sit- 
uations where enhanced luminance is not necessary, 
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such as when the ambient light is not bright as for in- 
door filming or when the eyecup is not being signifi- 
cantly used by the user. 

Accordingly, the present invention provides an 

5 electronic viewfinder which does not waste power 
and yet enables satisfactory observation of the 
screen even if light leaks into the ocular unit. 

Further, if the user videotapes an image using the 
OVF 91 when the LCD panel switch 96 is turned on, 

10 the LCD panel 97 displays the image being recorded 
though the user is not watching it 

In general, the power consumed by a LCD panel 
in use varies according to its size. A LCD panel 3 in- 
ches wide, for example, consumes 2.5W to 3.0W of 

15 power when in use. When the user videotapes an im- 
age, using the OVF 91 , the LCD panel 97 wastes pow- 
er, the battery is consumed rapidly and the operating 
time of the video recorder is shortened. 

It is accordingly an object of the present invention 

20 to provide an improved video tape recorder which can 
prevent unnecessary consumption of power. 

SUMMARY OF THE INVENTION 

25 An electronic viewfinder according to the present 

invention is comprised of an ocular unit, a sample- 
hold means, a mean level detecting means, a differ- 
ence detecting means, a first control means, and a 
second control means. The ocular unit is provided 

30 with a pulse light emitter and a light receiver. The sam- 
ple-hold means samples the output signal from the 
light receiver and holds sampled signals. The sam- 
pling operation is timed together with the light emit- 
ting operation of the pulse l ight emitter. The mean lev- 

35 el detecting means detects the mean level of the out- 
put signal of the light receiver. The difference detect- 
ing means detects the difference of the signal sam- 
pled and held by the sample-hold means from the 
mean level detected by the mean level detecting 

40 means. The first control means sets the a display de- 
vice in the "power off state when the difference de- 
tected by the difference detecting means is less than 
a predetermined value. The second control means 
controls the luminance of the display device accord- 

45 ing to the mean level detected by the mean level de- 
tecting means. 

A camera video tape recorder according to the 
present invention is comprised of a viewf inder means, 
a display means, a detection means, and a control 

so means. A user observes an object through the view- 
finder means. The display means is larger than the 
viewfinder means and is capable of displaying an im- 
age electrically for a number of users. The detection 
means detects an approach of a user to the display 

55 means. The control means controls the power of the 
display means in response to a wave detection output 
from the detection means. 

According to the present invention, the display 
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device is set in the "power off" state when the magni- 
tude of the difference detected by the difference de- 
tecting means is less than a predetermined value. 
When the user's eye is not pressed against the ocular 
unit (the eyecup) and the electronic viewfinder is not 
actually being used, light emitted by the pulse light 
emitter is not reflected by the user's eve and does not 
fall on the light receiver, thus, the magnitude of the 
difference detected by the difference detecting 
means is less than the predetermined value and the 
display device is set in the "power off" state. Conse- 
quently, needless power consumption can be avoid- 
ed. 

The luminance of the display device is controlled 
according to the mean level of the output signal of the 
light receiver detected by the mean level detecting 
means. Therefore, the mean level of the output signal 
of the light receiver rises and the luminance of the dis- 
play device is enhanced, when the ambient light is 
bright and the quantity of light leaking into the ocular 
unit is increased. Consequently, the screen of the dis- 
play device can be clearly seen even when light leaks 
into the ocular unit. Since the luminance of the screen 
of the display device is reduced when the ambient 
light is not very bright, useless power consumption 
can be avoided. 

A video camera constructed as described above, 
detects a user using a OVF 51 with a light-receiving 
device 75 and automatically turns off power to the 
LCD panel 57, preventing power from being con- 
sumed needlessly. 

The video camera according to the present inven- 
tion can turn off the power for an electric display when 
a user observes through a viewfinder means and pre- 
vents the battery power from being consumed too 
rapidly. 

Additional objects and advantages of the present 
invention will be apparent from the following detailed 
description of a preferred embodiment thereof, which 
is best understood with reference to the accompany- 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an electronic view- 
finder in a preferred embodiment according to the 
present invention; 

FIG. 2 is a sectional view showing the arrange- 
ment of a light emitting diode and a phototransis- 
ton 

FIG. 3 is a block diagram of an ambient light de- 
tecting circuit; 

Figs. 4Aand 4B are waveform diagrams of essen- 
tial signals used by the ambient light detecting cir- 
cuit of FIG. 3; 

FIG. 5 is a graph showing the relation between 
the quantity of ambient light and the display lumi- 
nance in the ambient light detecting circuit of FIG. 



3; 

FIG. 6 is a block diagram of an ambient light de- 
tecting circuit employed in another embodiment 
of the present invention; 
5 FIG. 7 is a graph showing the relation between 

the quantity of ambient light and the display lumi- 
nance in the ambient light detecting circuit of FIG. 
6; 

FIG. 8 is a block diagram of an ambient light de- 
10 tecting circuit employed in another embodiment 

of the present invention; 

FIG. 9 is a graph showing the relation between 
the quantity of ambient light and the display lumi- 
nance in the ambient light detecting circuit of FIG. 
15 8; 

FIG. 1 0 is a sectional view of a conventional elec- 
tronic viewfinder; 

FIG. 11 is a view of a construction of the user's 
control side of an embodiment of a video tape re- 
20 corder with video camera according to the pres- 

ent invention; 

FIG. 12 is a view of a construction of the camera 
lens side of the video tape recorder with video 
camera of FIG. 11; 

25 FIG. 1 3A and B are views of a conctruction of the 

area near the OVF 51 for the video tape recorder 
with video camera shown in FIG. 11 and FIG. 12; 
FIG. 14 is a block diagram of a LCD panel power 
switching apparatus 70; 

30 FIG. 15 is a time chart showing an operation of 

the embodiment shown in FIG. 14; 
FIG. 1 6 is a view of a construction of a user's con- 
trol side of a camera video tape recorder with vid- 
eo camera with an OVF and a LCD panel from the 

35 prior art; and 

FIG. 17 is a view of a construction of a camera 
lens side of the video tape recorder with video 
camera shown in FIG. 16. 

40 DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An electronic viewfinder in a preferred embodi- 
ment according to the present invention will be descri- 

45 bed hereinafter with reference to FIG. 1, in which 
parts like or corresponding to those shown in FIG. 10 
are designated by the same reference characters and 
the description thereof will be omitted. 

Referring to FIG. 1, a liquid crystal display panel 

so 2 comprises a panel unit 2a and a backlight unit 2b. 
As is generally known, the panel unit 2a has liquid 
crystal display cells and a driver. The panel unit 2a is 
connected to a power supply, not shown, and re- 
ceives video signals representing a video image. As 

55 is generally known, the backlight unit 2b has a fluor- 
escent lamp and is connected to a power supply, not 
shown. Light emitted by the backlight unit 2b travels 
through the panel unit 2a, which limits the amount of 

3 
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light transmitted by each pixel and thereafter trans- 
mits the light through lens 3 to the user's eye 5, form- 
ing an image of video signals on the panel unit screen 
2a. 

An infrared light emitting diode 7 serving as a 
pulse light emitter, and a phototransistor 8 serving as 
a light receiver are connected to an ambient light de- 
tecting circuit 6. A visible radiation cutting filter 9 is 
positioned on the light receiving side of the phototran- 
sistor 8 to intercept visible radiation. Signals C1 and 
C2 provided by the ambient light detecting circuit 6 
are given as control signals to a luminance control cir- 
cuit 10 for controlling the luminance of the backlight 
unit 2b. 

As shown in FIG. 2, the light emitting diode 7 and 
the phototransistor 8 are placed, for example, at pos- 
itions within the eyecup 4 where the light emitting di- 
ode 7 and the phototransistor 8 are not significantly 
exposed to the direct sunshine in order to avoid sat- 
uration of the phototransistor 8. Since the light emit- 
ting diode 7 and the phototransistor 8 are positioned 
within the eyecup 4, infrared light emitted by the light 
emitting diode 7 is reflected by the user's eye toward 
the phototransistor 8 when the user's eye 5 is pressed 
against the eyecup 4. The light emitting diode 7 and 
the phototransistor 8 are positioned so that the radi- 
ation emitted by the light emitting diode will not direct- 
ly hit the phototransistor 8. 

Referring to FIG. 3 showing the configuration of 
the ambient light detecting circuit 6, a vertical syn- 
chronizing signal VD (length of time = 1/60 second) 
applied to an input terminal 15 is provided to a mono- 
stable multivibrator 17 as a trigger signal after the fre- 
quency of the vertical synchronizing signal VD has 
been reduced down by a factor of eight. The mono- 
stable multivibrator 17 gives a pulse signal of a pre- 
determined pulse width, such as 1 microsecond, for 
a period of 8/60 seconds to a drive circuit 18, and then 
the drive circuit 18 drives the light emitting diode 7 to 
emit infrared light at a cycle of 60/8 per second. 

An amplifier 21 amplifies the output signal of the 
phototransistor 8 and the output signal of the ampli- 
fier 21 is provided to a sample-hold circuit 22. The out- 
put pulse signal of the monostable multivibrator 17 is 
applied as a sampling pulse signal through a buffer 
amplifier 23 to the sample-hold circuit 22. The sam- 
ple-hold circuit 22 samples and holds the output sig- 
nal of the amplifier 21 each time the light emitting di- 
ode 7 emits infrared light. 

FIG. 4A shows the output pulse signal of the 
monostable multivibrator 17 and FIG. 4B shows the 
output signal of the amplifier 21 when the user's eye 
5 is pressed against the eyecup 4. As is obvious from 
Figs. 4A and 4B, the sample-hold circuit 22 samples 
and holds a signal VA and applies the signal VA to the 
positive terminal of a subtracter 24. 

The output signal of the amplifier 21 is provided 
to a low-pass filter 25 serving as a mean level detect- 



ing means, and the low-pass filter 25 provides a sig- 
nal VB indicating the mean level of the output signal 
of the amplifier 21 . Since the pulse width of the output 
pulse signal of the monostable multivibrator 17 is 
5 small, the signal VB is approximately equal to the low 
level of the output signal of the amplifier 21 .The sig- 
nal VB may be obtained by sampling and holding the 
low level of the output signal of the amplifier 21 by us- 
ing a signal obtained by inverting the output pulse sig- 
10 nal of the monostable multivibrator 17. 

The output signal VB of the low-pass filter 25 is 
provided to the negative terminal of the subtracter 24. 
The subtracter 24 subtracts the signal VB from the 
signal VA using a coefficient 1:1 in order to obtain the 
15 difference (VA - VB). The difference (VA - VB) calcu- 
lated by the subtracter 24 is sent through a low-pass 
filter 26 to a comparator 27. A reference signal Vrefl 
is given from the comparator 27. The output signal S1 
of the comparator 27 is determined to be HIGH when 
20 (VA- VB) is Vrefl or LOW when (VA - VB) < Vrefl . The 
output signal S1 from the comparator 27 is provided 
to an AND circuit 28. 

The output signal VB of the low-pass filter 25 is 
provided to a comparator 29. A reference signal Vref2 
25 is given to the comparator 29. The output signal S2 
from the comparator 29 is determined to be HIGH 
when VB ^ Vref2 or LOW when VB < Vref2. The out- 
put signal S2 from the comparator 29 is sent as a con- 
trol signal C1 through a buffer amplif ier 30 to an out- 
do put terminal 31. 

The output signal VB of the low-pass filter 25 is 
also provided to a comparator 32. A reference signal 
Vref3 (Vref3 > Vref2) is given to the comparator 32. 
The output signal S3 from the comparator 31 is deter- 
35 mined to be LOW when VB > Vref3 or HIGH when VB 
^ Vref3. The output signal S3 from the comparator 32 
is given to the AND circuit 28. The output signal of the 
AND circuit 28 is applied as a control signal C2 to an 
output terminal 33. 
40 Referring again to FIG. 1, the luminance control 

circuit 10 controls the backlight unit 2b to adjust the 
luminance of the backlight unit 2b, i.e., the display lu- 
minance, to a normal luminance when the control sig- 
nal C1 is LOW and to adjust the luminance of the 
45 backlight unit 2b to a high luminance, higher than the 
normal luminance, when the control signal C1 is 
HIGH. The luminance control circuit 10 turns on the 
backlight unit 2b and turns on the display when the 
control signal C2 is HIGH and turns off the backlight 
so unit 2b and turns off the displays when the control 
signal C2 is LOW. 

Suppose that the user's eye 5 is not pressed 
against the eyecup 4 and the electronic viewf inder is 
not actually being used. In this state, the infrared light 
55 emitted by the light emitting diode 7 is not reflected 
by the user's eye 5 toward the phototransistor 8 and 
hence the difference (VA - VB) calculated by the sub- 
tracter 24 is less than the reference signal Vrefl . Con- 
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sequently, the output signal S1 of the comparator 27 
is set to LOW, and output signal C2 of the AND circuit 
28 is also set to LOW, and the luminance control cir- 
cuit 10 turns off the backlight unit 2b and the display. 

When the user's eye 5 is pressed against the eye- 
cup 4, the infrared light emitted by the light emitting 
diode 7 is reflected by the user's eye 5 toward the 
phototransistor 8 and therefore the difference (VA - 
VB) calculated by the subtracter 24 is greater than the 
reference signal Vrefl. Consequently, the output sig- 
nal S1 of the comparator 27 is set to HIGH, the control 
signal C2 provided by the AND circuit 28 is also set 
to HIGH, and the luminance control circuit 1 0 turns on 
the backlight unit 2b and the display. 

When the electronic viewf inder is being used the 
user in this fashion when the ambient light is not 
bright indoors for example, the output signal VB of 
the low-pass filter 25 is less than the reference signal 
Vref2 because the amount of light that leaks into the 
eyecup 4 is comparatively small. Consequently, the 
control signal C1 provided by the comparator 29 is set 
to LOW and the luminance control circuit 10 adjusts 
the display luminance to the normal luminance. 

When the electronic viewf inder is used where the 
ambient light is bright, outdoors for example, the out- 
put signal VB of the low-pass filter 25 is greater than 
the reference signal Vref2 because the amount of light 
that leaks into the eyecup 4 is comparatively large. 
Consequently, the control signal C1 provided by the 
comparator 29 is set to HIGH and the luminance con- 
trol circuit 10 adjusts the display luminance higher 
than normal. 

Thus, the display is turned off in a state where the 
user's eye 5 is not pressed against the eyecup 4 and 
the electronic viewf inder is not actually being used. 
The display luminance is adjusted to normal lumi- 
nance when the user's eye 5 is pressed againt the 
eyecup 4 and the electronic viewf inder is used, where 
there is not very much ambient light In this manner 
needless power consumption can be avoided. Futher- 
more, since the display luminance is adjusted to a 
higher than normal luminance when the user's eye 5 
is pressed against the eyecup 4 and the electronic 
viewfinder is used where the ambient light is bright, 
the image displayed on the screen of the display pan- 
el 2 can be clearly seen even if light leaks into the oc- 
ular unit. 

The output signal VB of the low-pass filter 25 is 
greater than the reference signal Vref3 when the 
user's eye 5 is not pressed against the eyecup 4 and 
the electronic viewfinder is not actually being used. 
Consequently, the output signal S3 of the comparator 
32 is set to LOW and the control signal C2 provided 
by the AND circuit 28 is also set to LOW. Therefore, 
the display will certainly be turned off even if the out- 
put signal S1 from the comparator 27 does not 
changed to LOW due to a malfunction of the sample- 
hold circuit 22, the subtracter 24 or the comparator 



27, for example, avoiding needless power consump- 
tion. 

FIG. 5 is a graph showing the relation between 
the amount of ambient light and display luminance 

5 when the output signal S1 from the comparator 27 is 
set to HIGH. In FIG. 5, L2 is the amount of ambient 
light corresponding to the reference signal Vref2 pro- 
vided to the comparator 29, and L3 is the amount of 
ambient light corresponding to the reference signal 

10 Vref3 provided to the comparator 31 . 

Since the light emitting diode 7 emits pulses of in- 
frared light and the visible radiation cutting filter 9 is 
positioned in front of the light receiving surface of the 
phototransistor 8, on and off control operations for 

15 the display and control operations for the luminance 
can be satisfactorily carried out without being affect- 
ed by additional amounts of light from the outside. 
Since the light emitting diode 7 emits pulses of in- 
frared light at a period of 8/60 second and the f re- 

20 quency of pulse emission is not higher than 1 0 Hz, the 
influence of the variation of the quantity of light emit- 
ted by the fluorescent lamp (50 or 60 Hz) on the out- 
put signal of the sample-hold circuit 22 can be certain- 
ly avoided when the sampling theorem is taken into 

25 consideration. 

The configuration of an ambient light detecting 
circuit 6 included in an electronic viewfinder in an- 
other embodiment according to the present invention 
will be described below with reference to FIG. 6, in 

30 which parts like or corresponding to those shown in 
FIG. 3 are denoted by the same reference characters 
and the description thereof will be omitted. 

Referring to FIG. 6, the respective output signals 
S1 and S2 of comparators 27 and 29 are provided to 

35 an OR circuit 35, and then the output signal of the OR 
circuit 35 is applied as a control signal C2 to an output 
terminal 36. The rest of the components of this ambi- 
ent light detecting circuit 6 are similar to those of the 
ambient light detecting circuit 6 shown in FIG. 3. The 

40 ambient light detecting circuit 6 is not provided with 
any parts corresponding to the AND circuit 28 or to 
the comparator 29 of the ambient light detecting cir- 
cuit 6 of the FIG. 3. 

If the electronic viewfinder is used when the am- 

45 bient light is bright, outdoors for example, a compar- 
atively large amount of light leaks into the eyecup 4. 
Therefore, the output signal VB from the low-pass fil- 
ter 25 is greater than the reference signal Vref2 and 
the output signal S2 from the comparator 29 is set to 

so HIGH. Consequently, the control signal C2 provided 
by the OR circuit 35 is always set to HIGH, irrespec- 
tive of the output signal S1 from the comparator 27, 
and the display is kept on as long as the electronic 
viewfinder is used with bright ambient light. 

55 When the ambience is light and a very large 

quantity of light leaks into the eyecup 4, the output 
signal VAf rom the sample-hold circuit 22 is saturated 
and the output signal VB of the low-pass filter 25 
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comes close to equalling the signal VA, and in some 
cases, the difference (VA - VB) calculated by the sub- 
tracter 24 becomes less than the reference signal 
Vrefl and the output signal S1 from the comparator 
27 is set to LOW. As mentioned above, since the con- 5 
trol signal C2 provided by the OR circuit 35 is kept at 
HIGH by the output signal S2from the comparator 29 
in this embodiment the erroneous action that turns 
off the display when the user's eye 5 is pressed 
against the eyecup 4 and the electronic viewf inder is 10 
actually being used can be prevented. 

FIG. 7 shows the relation between the amount of 
ambient light and the display luminance when the out- 
put signal S1 of the comparator 27 is set to HIGH. In 
FIG. 7, L2 is the amount of ambient light correspond- 15 
ing to the reference signal Vref2 applied to the com- 
parator 29. Other operations of this embodiment are 
the same as those of the ambient light detecting cir- 
cuit shown in FIG. 3 and hence the description wilt be 
omitted. 20 

The configuration of an ambient light detecting 
circuit 6 included in an electronic viewf inder in a third 
embodiment according to the present invention will 
be described hereinafter with reference to FIG. 8, in 
which parts like or corresponding to those of the am- 25 
bient light detecting circuit shown in FIG. 3 are desig- 
nated by the same reference characters and the de- 
scription thereof will be omitted. 

The ambient light detecting circuit in this embodi- 
ment is provided with an operational amplifier 41 in- 30 
stead of the comparator 29 of the embodiment shown 
in FIG. 3. The output signal VB from a low-pass filter 
25 is applied to the noninverting input terminal of the 
operational amplifier 41. A voltage Vref4 is applied 
through a resistor 42 to the inverting input terminal of 35 
the operational amplifier 41 , and the output terminal 
of the operational amplifier 41 is connected through 
a resistor 43 to the inverting input terminal. A signal 
S4 continuously varying according to the increase of 
the output signal VB is applied to the output terminal 40 
of the operational amplif ier 41. The signal S4 is sent 
as a control signal C1 through a buffer amplifier 44 
to an output terminal 45. A luminance control circuit 10 
performs a control operation on the basis of the con- 
trol signal C1 so that the luminance of a backlight unit 45 
2b, hence the display luminance, varies continuously. 
This embodiment is similar in other respects to the 
embodiment shown in FIG. 3. 

FIG. 9 shows the relation between the quantity of 
ambient light and the display luminance when the out- so 
put signal S1 of the comparator 27 is set to HIGH. In 
Fig. 9, L3 is the amount of ambient light correspond- 
ing to the reference signal Vref3 applied to the com- 
parator 32. This embodiment is able to vary the dis- 
play luminance continuously according to the amount 55 
of ambient light in order to avoid abrupt changes in the 
display luminance. 

Although the ambient light detecting circuit 6 in 



the foregoing embodiment produces te control sig- 
nals C1 and C2 using hardware, the control signals 
C1 and C2 can be produced by subjecting the output 
signal VA of the sample-hold circuit 22 and the output 
signal VB of the low-pass filter 25 to AID conversion 
and processing the signals obtained by AID conver- 
sion using software from a microcomputer, for exam- 
ple. 

Although the foregoing embodiments turn off the 
display when the user's eye 5 is not pressed against 
the eyecup 4 and the electronic viewf inder is not ac- 
tually being used, the display luminance may simply 
be reduced rather than having the display turned off. 

Although the foregoing embodiments employ a 
liquid crystal display panel 2, naturally, the present in- 
vention is similarly applicable to an electronic view- 
finder employing a display device other than a liquid 
crystal display panel 2, such as a small CRT. 

FIG. 11 and FIG. 12 illustrate a construction of a 
video tape recorder according to the present inven- 
tion. The video tape recorder with the video camera 
63 records images with a camera lens 61, when a 
camera/video change-over switch 52 is switched to 
the camera mode and a recording button 62 is push- 
ed. A user can observe the subject to be videotaped 
through the OVF 51. While recording, the recording 
LED 53a and 53b is turn on. A LCD panel 57 which is 
mounted rotatablly on a main body 65 displays the 
video image which was recorded on video tape (not 
shown) or is being recorded. A LCD panel switch 56 
is used to turn the LCD panel 57 on or off. 

When the user is observing the object being re- 
corded through the OVF 51, a light emitted from a 
light-emitting device 74 in a LCD panel power switch- 
ing apparatus 70 (described later in reference to FIG. 
14) is transmitted through a light-emitting window 58 
which is mounted below the OVF 51. This light is re- 
flected from the eye of the user to a light-receiving 
window 59 which is mounted above the OVF 51, in 
which a light-receiving device 75 receives the light. 
When the camera/video change-over switch 52 is 
switched to a video mode and a playback button 55 
is pushed, the video tape recorder with video camera 
63 plays back the video image recorded on the video 
tape and displays it on the LCD panel 57. 

FIG. 13A illustrates a situation in which the eye 
of the user is close to the OVF 51 shown in GIG. 11 
and FIG. 12, and FIG. 13B illustrates a situation in 
which the eye of the user is not close to the OVF 51. 
The light-emitting device 74 is mounted behind the 
light-emitting window 58, and the light-receiving de- 
vice 75 is mounted behind the light-receiving window 
59. 

FIG. 14 illustrates a construction of the LCD pan- 
el power switching apparatus 70 which is built into the 
main body 63. The light-emitting circuit 71 is com- 
prised of a pulse generating circuit 72 and an ampli- 
fier 73. The pulse generating circuit 72 generates a 
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pulse signal "c", which is supplied to the amplifier 73, 
to a synchronous wave detection circuit 78 in a light- 
receiving detection circuit 70, and to a comparator 79. 
The amplifier 73 amplifies the inputted pulse signal, 
which is supplied to the light-emitting device 74 com- 5 
prised of, for example, a LED for emitting an infrared 
ray. Such light-emitting device 74 is inclined upward 
in order to emit an emitted light signal "a" at an angle 
8 with a base axis A. 

The light-receiving device 75 which is comprised 10 
of, for example, a photo-diode is inclined downward, 
in order to be prevented from malfunction by a dis- 
turbing light frequently entering from an upper direc- 
tion, to receive only the emitted light signal "a" from 
the light-emitting device 74 and to receive a light at an 15 
angle - G with the base axis A (optic axis of a concave 
lens 83 and a convex lens for inspecting the object to 
be recorded for the OVF 11). Such light-receiving de- 
vice 75 receives the emitted light signal "a", and out- 
puts a light-receiving signal "b" to the light-receiving 20 
detection circuit 76. 

The light-receiving detection circuit 76 is com- 
prised of an amplifier 77, the synchronous wave de- 
tection circuit 78, and the comparator 79. The ampli- 
fier 77 amplifies the light-receiving signal "b", which 25 
is supplied to the synchronous wave detection circuit 
78. 

The synchronous wave detection circuit 78 de- 
tects a wave of the inputted light-receiving signal "b", 
based on the pulse signal "c", and outputs a wave de- 30 
tection output "d" to the comparator 79. 

The comparator 79, comparing this wave detec- 
tion output "d" with a predetermined reference value, 
outputs "1 " as a comparator output "e" if the wave de- 
tection output "d" is greater than the reference value, 35 
or output "O" if it is not. Such comparator outputs "e" 
is supplied to a controller 82. The controller 82 directs 
a power supply circuit 80 to operate an on/off action 
for the power supplied to a LCD panel display circuit 
81 for driving the LCD panel switch 57 in response to 40 
the output from the LCD panel switch 56 and the com- 
parator output "e". 

An operation of such video tape recorder with vid- 
eo camera 63 is described below in reference to a 
time chart in FIG. 15. When the recorder records an 45 
image, the user switches the camera/video change- 
over switch 52 to the camera mode, and pushes the 
recording button 62, at which time the image of the 
object is taken in through the camera lens 61 and is 
recorded on the tape. so 

The pulse signal V (FIG. 15C) is generated by 
the pulse generating circuit 72 during a blank interval 
of a horizontal synchronizing signal or a vertical syn- 
chronizing signal, so as to prevent noise f rom being 
displayed on the screen, is amplified by the amplifier 55 
73, and is supplied as an input to the light-emitting de- 
vice 74 which is comprised of the LED. In response 
to this pulse signal "c", the light-emitting device 74 



emits an emitted light signal (infrared ray) "a" (FIG. 
15A) in an upper inclined direction at an angle 9 with 
a base axis A (horizontal line). 

When recording an image, the user puts his eye 
close to the OVF 51 . At that time (shown in FIG. 13A), 
The light from the light-emitting device 74 reflects 
from the eye of the user to the light-receiving device 
75 which is comprised of the photo-diode inclined 
downward in order to be prevented from receiving a 
disturbing light from an upper direction. On the other 
hand, when the user observes through the OVF 51 
(as shown in FIG. 13B), the emitted light signal "c" 
from the light-emitting device 74 is not received by 
the light-receiving device 75 or, even if it is received, 
the amount is low because the eye of the user is not 
close. 

The light-receiving device 75 outputs the light- 
receiving signal "b w (FIG. 15B) to the amplifier 77 in 
the light-receiving detection circuit 76. The amplifier 
77 amplifies this light-receiving signal "b" and sup- 
plies it to the synchronous wave detection circuit 78. 
The synchronous wave detection circuit 78 detects 
the wave of the light-receiving signal "b", based on the 
pulse signal "c" which is inputted from the pulse genr 
erating circuit 72, and outputs the wave detection out- 
put "d" (FIG. 1 5D) to the comparator 79. As described 
above, it is possible to prevent the malfunction 
caused by disturbing light from the outside by having 
the light-receiving device 75 detecting only the por- 
tion of the light, which is synchronized with the pulse 
signal "c". 

The wave detection output "d" is compared with 
the predetermined reference value by the comparator 
79, which outputs "1" as the comparator output "e" if 
it is more than the reference value, or outputs "0" if it 
is not. Such comparator output "e" (FIG. 15E) is sup- 
plied to the controller 82. 

The closer the user is to the OVF 51, the larger 
the light-receiving signal "b" become. The wave de- 
tection output "d" is increased in relation to the light- 
receiving signal "b". When the wave detection output 
"d" is greater than the predetermined reference value, 
in other words, when the user has approached within 
a specified distance from the OVF 51 , the output from 
the comparator 79 is changed from "0" to "1". 

The comparator 79 has a hysteresis characteris- 
tic, which allows the output to be inverted at a timing 
synchronized with the pulse signal "c" instead of be- 
ing inverted immediately when the wave detection 
output "d" is above or below the predetermined value 
(FIG. 15D and E). 

The controller 82 reads the comparator output 
"e", and controls the power supply circuit 80, control- 
ling the power for the LCD panel display circuit 81. In 
other words, when the comparator output "e" is "1", 
the power supplied to the signal processing circuit as 
well as to the back-light 57A of the LCD panel 57 is 
turned off even if the LCD panel switch 56 is on (FIG. 
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1 5F). On the other hand, when the comparator output 
"e" is "0", the power is supplied to the LCD panel 
switch 56 if the switch 56 is on, and is not supplied if 
it is off. 

Accordingly, when the user is observing through 
the OVF 51 , the power is not supplied to the LCD pan- 
el 57 even if the LCD panel switch 56 is turned on, and 
this prevents the powerf rom being wasted. When the 
LCD panel switch 56 is off, the power is not supplied 
to the LCD panel 57 when the user is farf rom the OVF 
51, and this also prevents the power from being dis- 
sipated needlessly. 

A mini-size electronic viewf inder (EVF) can be 
substituted for the OVF 51 described above. 

It will be obvious to those having skill in the art 
that many changes may be made in the above- 
described details of the preferred embodiment of the 
present invention. The scope of the present invention, 
therefore, should be determined by the following 
claims. 



Claims 

1. An electronic viewf inder comprising: 

an ocular unit provided with a pulse light 
emitter (7) and a light receiver (8); 

sample-hold means (22) for sampling an 
output signal of said light receiver (8) and for hold- 
ing sampled signals, said sampling operation 
timed with a light emitting operation of said pulse 
light emitter (7); 

mean level detecting means (6) for detect- 
ing a mean level of said output signal of said light 
receiver (8); 

difference detecting means for detecting 
difference between the signal sampled and held 
by said sample-hold means (22) and said mean 
level detected by said mean level detecting 
means (6); 

first control means which turns off power 
to a display device (2) when said difference de- 
tected by said difference detecting means is less 
than a predetermined value; and 

second control means (16) for controlling 
luminance of said display device (2) according to 
said mean level detected by said mean level de- 
tecting means (6). 

2. The electronic viewfinder in accordance with 
claim 1 , wherein said first control means turns off 
power to said display device (2) irrespective of 
the magnitude of said difference detected by said 
difference detecting means (6), when said mean 
level detected by said mean level detecting 
means is greater than a predetermined value. 

3. The electronic viewfinder in accordance with 



claim 1 or 2, wherein said first control means 
turns on power to said display device (2) irres- 
pective of said magnitude of said difference de- 
tected by said difference detecting means, when 
5 said mean level detected by said mean level de- 

tecting means (6) is greater than a predetermined 
value. 

4. The electronic viewfinder in accordance with 
10 anyone of claims 1 to 3, wherein said second con- 
trol means (1 0) varies said luminance of said dis- 
play device (2) continuously according to said 
mean level detected by said mean level detecting 
means (6). 

15 

5. The electronic viewfinder in accordance with 
anyone of claims 1 to 4, wherein said pulse light 
emitter (7) emits infrared rays, and a visible radi- 
ation cutting filter (9) is disposed in front of said 

20 light receiver (8). 

6. The electronic viewfinder in accordance with 
anyone of claims 1 to 5, wherein said light emit- 
ting frequency of said pulse light emitter (7) is 10 

25 Hz or less. 

7. An electronic viewfinder for displaying a video 
image electrically, comprising: 

viewfinder means through which a user (5) 
30 observes an object optically; 

display means (2) for displaying an image 
electrically for a plurality of users, the size of 
which said display means (2) is larger than said 
viewfinder means; 
35 detection means for detecting an ap- 

proach of a user to said display means; and 

control means (8) for controlling power for 
said display means (2) in response to a wave de- 
tection output from said detection means. 

40 

8. The electronic viewfinder in accordance with 
claim 7, wherein said detection means compris- 
es: 

light emitting means (7) for emitting a light 
45 in an upper inclined direction; and 

light receiving means (8) mounted above 
said light emitting means (7) for receiving said 
light from said light emitting means (7) from a 
lower inclined direction. 

50 

9. The electronic viewfinder in accordance with 
claim 8, wherein said light emitting means (7) is 
provided below said viewfinder means, and said 
light receiving means (8) is provided above said 

55 viewfinder means. 

10. The electronic viewfinder in accordance with 
claims 8 or 9, wherein said detection means has 
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wave detection means for performing synchron- 
izing detection of an output from said light receiv- 
ing means. 

11. The electronic viewfinder in accordance with 
anyone of claims 7 to 10, wherein said display 
means (2) has a back-light means (57A), and said 
control means (10) controls, at least, power to 
said back-light means (57 A). 

12. A camera having an electronic viewfinder com- 
prising: 

a lens (3) for receiving light from an object; 

a video device (63) for converting said light 
received by said lens into an electric signal; 

a video signal processing means for con- 
verting said electric signal supplied from said vid- 
eo device into a video signal; 

an ocular unit provided with a pulse light 
emitter (7) and a light receiver (8); 

sample-hold means (22) for sampling an 
output signal of said light receiver and for holding 
sampled signals, said sampling operation timed 
with a light emitting operation of said puise light 
emitter 

mean level detecting means (6) for detect- 
ing a mean level of said output signal of said light 
receiver (8); 

difference detecting means for detecting 
difference of the signal sampled and held by said 
sample- hold means (22) from said mean level de- 
tected by said mean level detecting means (6); 

first control means which turns off power 
to a display device when said difference detected 
by said difference detecting means is less than a 
predetermined value; and 

second control means (10) for controlling 
luminance of said display device (2) according to 
said mean level detected by said mean level de- 
tecting means (6). 

1 3. The camera in accordance with claim 1 2, wherein 
said first control means turns off power to said 
display device (2) irrespective of the magnitude 
of said difference detected by said difference de- 
tecting means, when said mean level detected by 
said mean level detecting means (6) is greater 
than a predetermined value. 

14. The camera in accordance with claims 12 or 13, 
wherein said first control means turns on power 
to said display device irrespective of said magni- 
tude of said difference detected by said differ- 
ence detecting means, when said mean level de- 
tected by said mean level detecting means (6)is 
greater than a predetermined value. 

15. The camera in accordance with anyone of claims 



12 to 14, wherein said second control means (1 0) 
varies said luminance of said display device con- 
tinuously according to said mean level detected 
by said mean level detecting means. 

5 

16. The camera in accordance with anyone of claims 
12 to 1 5, wherein said pulse light emitter (7) emits 
infrared rays, and a visible radiation cutting filter 
(9) is positioned in front of said light receiver(8). 

10 

17. The camera in accordance with anyone of claims 
12 to 16, wherein said light emitting frequency of 
said pulse light emitter (7) is 1 0 Hz or less. 

15 18. An electronic viewfinder for displaying a video 
image electrically, comprising: 

a lens (3) for receiving light from an object; 
a video device (63) for converting said light 
received by said lens into an electric signal; 
20 a video signal processing means for con- 

verting said electric signal supplied from said vid- 
eo device into a video signal; 

viewfinder means through which a user 
observes an object optically; 
25 display means (2) for displaying an image 

electrically for a plurality of users, the size of 
which said display means (2) is larger than said 
viewfinder means; 

detection means (76) for detecting an ap- 
30 proach of a user to said display means; and 

control means for controlling power to said 
display means in response to a wave detection 
output from said detection means. 

35 19. The electronic viewfinder in accordance with 
claim 1 8, wherein said detection means (76) com- 
prises: 

light emitting means (74) for emitting a 
light in an upper inclined direction; and 
40 light receiving means (75) mounted above 

said light emitting means for receiving said light 
from said light emitting means (74) from a lower 
inclined direction. 

45 20. The electronic viewfinder in accordance with 
claim 19, wherein said light emitting means (74) 
is provided below said viewfinder means, and 
said light receiving means (75) is provided above 
said viewfinder means. 

50 

21. The electronic viewfinder in accordance with 
anyone of claims 18 to 20, wherein said detection 
means (76) has wave detection means (78) for 
performing synchronizing detection of an output 

55 from said light receiving means. 

22. The electronic viewfinder in accordance with 
anyone of claims 18 to 21, wherein said display 



.5DOCID: <EP 0682448A2_I_> 



17 EP 0 682 448 A2 18 



means (2) has a back-light means (57 A), and said 
control means controls, at least, power to said 
back-light means (57A). 
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(57) The user observes a liquid crystal display panel 
screen (2) positioned within an electronic viewfinder (3). 
An infrared LED that emits pulses of light (7) and a pho- 
totransistorare positioned in an eyecup (4) against which 
the user's eye is pressed. An ambient light detecting cir- 
cuit (5) provides a control signal (C2) showing whether 
or not the user's eye is pressed against the eyecup and 
a control signal (C1 ) showing the amount of ambient light 
on the basis of the output signal of the phototransistor. 
A control circuit controls ( 1 0) the luminance of a backlight 
unit according to the control signals. When the user's eye 
is not pressed against the eyecup, the display luminance 
is reduced to zero and the display is turned off. The dis- 
play luminance is enhanced only when the amount of 
ambient light is large. Thus, needless power consump- 
tion can be avoided, and the screen can be satisfactorily 
observed even if a large quantity of light enters into the 
ocular part where the ambient light is bright. 

Additionally a camera video tape recorder compris- 
es an optical viewfinder, an LC-display means, a detec- 
tion means and a control means. A user observes an ob- 
ject through the optical viewfinder means. The LC-dis- 
play means is larger than the viewfinder means and is 
capable of displaying an image electrically for a number 
of users. The detection means detects an approach of a 
user to the display means. The control means controls 
the power of the display means in response to a wave 
detection output from the detection means. 
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